BULLETIN OF THE UNITED STATER FISH COMMISSION.
the siibjet't, killed Ids fry with the yolk of hens' eggs, the law was laid down, "You must not use curd or heus' eggs for fish food," and these two really valuable articles were placed on the blacklist. Unfortunately, with all our vaunt of being the most advanced of the world's nations in lish-culture, we are so conservative that it rarely happens that an article which once finils itself on the list of prohibited foods receives a second trial. As a matter of fact, one of the best experts in the world to-day, one who makes the business pay a handsome return on the money invested, Sir James There are amoug flshos, iu (-ommon with other auimals, several ilietaries, sonic follnweil from a matter of choice, some from necessity, ami others from ignorance on the part of the attomlant. They may^for convenience, bo thus classified: First, bare subsistence diet, merely sustaining life and resulting in stunted, deformed fish, or starvation; second, healthy diet, promoting normal growth and development; third, fattening diet, fitting for heaviest marketable weight; and, fourth, overfattening diet, causing a temporary or permanent 8upi>ressiou of the functions of the reproductive organs, a partial or total destruction of the eyes, and inllammation of the intestines, fre(iuentlv resulting in death.
A considerable percentage of American fish-culturists are to-day confining their stock to the first diet, ei.ther in quantity or quality of food, and are yearly producing stunted or half-starved fry which, by courtesy, are called yearlings. Dismayed by their own early experiences and those of the first experimentalists in feeding fishes, they have not only stricken article after article from the list of available foods, but "Practical Trout Culture, Dr. Slack, page 123; "Curd is absolutely iioisonous." have reduced the quantity below the jioiiit of healthy development. One of the early writers has said, with every ap])earaiice of correctness, that if the fry are starved in infancy they become stunted, the l)ones liarden, and afterwards no amount of feedingwill cause them to expand sufficiently to permit of growth. Unquestionably, it is at this stage in the rearing of fishes (the earliest feeding of the fry) that the greatest amount of damage is possible and the most lasting hurt frequently done. It is the most diflicult stage in feeding and rearing, because it is at this point that intelligence and fidelity are needed more than at any other time.
In the first feeding of fry it is not practicable to weigh the fry or tlieir food so as to instruct the caretaker as to the allowance of food; though after the fry have been taking food for some little time it is possible to determine their weight, but it is scarcely probable that any except the most careful experimentalists will ever expend the time and labor necessary. It is not likely that any better method for this determination will be devised than that of Mr. Charles G. Atkins, of the U. S. Fish Commission. His method is as follows:
The fish are first gathered in a tiue, soft bag net, commonly one made of cheese cloth, and from this, hanging me<anwhile in the water, yet so that tlie tisU can not escape, they are dipped out a few at a time in a small dipper or cup, counted, and placed in a pail of water or some other receptacle. This counting is generally preliminary to weighing, and in this case the fish after counting are placed in another hag net, in which they are lowered several hundred at a time into a pail of water, which has been i)reviously weighed, and the increase noted. With care to avoid transferring to the weighing pail any surplus of water, this is a correct method and very easy and safe for the fish. -(Bulletin of the U. S. Fish Commission, 1893, p. 227. Mr. Atkins does not say so, but it would seem that he must deduct from the increased weight the weight of the wet bag net immersed in the weighing pail.
Only judgment, experience, fidelity, and watchfulness on the part of the attendant charged with the feeding will be found to answer at the time when the fish first com- At the close of this lecture Victor Burda, fish-culturist of Bielitz, spoke on the same subject and added, relative to the propagation of fish in large ])onds, that these small infusoria were not only of the greatest importance for salmon-breeding, as stated by Weeger, but also for carp-breeding ; it was a subject which would demand the greatest attention among experts, because it was known ever since the well-known exjiert. Director Lusta, had lifted the veil behind which the ijuestiou of the nutrition of the carp liad been screened for so long a time, that the principal food of the carps, like that of the salmon, not only in its earliest stage, but also later, consists of animal life, and he asks why the artificial V)reeding methods of the water fauna, as suggested by Weeger, should not be adopted.
Mr. Burda then continues and points out some measures by which the propagator might exert a beneficial inlluence upon the growth of this minute water fauna. Starting from the idea, aiul this idea is correct, that the minute crustaceans live on infusoria, and that these infusoria again thrive on plants in the process of decomposition and on animal life, he endeavors to supply the j)onds with the necessary and appropriate food. He says " The decomposed substance serving as food for tlie infusoria accumulates on the bottom of the pond, and is .-dso mechiinically distributee! in the water, giving it a muddy appearance. The substance distributed in the water partly originates on the bottom, partly enters the pond with the new influx, in which case it comes from tlie soil, near by or far ofl', according to the condition of laud or water.
The more luxuriant and the more fertile the land the richer the ingredients waslied into the pond. It 18, therefore, of the greatest importance to have the greatest amount of tbis muddy influx led into the pond after a heavy rainfall."
This IS doubtless correct, but it is also a fact that this ac(iuisitiou to the pond is gained at the expense of tlie surrounding lands, because they are impoverished by the heavy rainfalls. Of course considerable values in the shape of organic and inorganic substances wash from the fields into the brook, from there flow into the rivers, and then into the ocean, and so would become lost if they were not collected in the ponds and subsequently absorbed by the fishes. But a correct pond propagation must not depend on circumstances; just as a certain quantity and quality of manure must each year be supplied to the field to produce fair crops, sp the same action must be taken in regard to the fisli ponds. Dr. Kochs tried for a year to catch the crustaceans described on Weeger's j>lates and to breed them in glass vessels holding from 8 to 10 liters (1 liter is equal to 2.113 pints) for tlie purpose of investigating their conditions of life. He found them only in puddles, which received their fertilizing substance from the surrounding land or from animal cadavers. In one case, in a puddle in a clay pit near Wintirschlick, he found that dung particles had l)eeii washed into the puddle from an adjoining sloping orchard, where numerous dung heajis were found. The consequence was a luxurious vegetation and numerous crustaceans in this puddle, while in many other adjacent puddles liardly anything living could be detected.
It is not essential to catch a great number, because they increase wonderfully. To obtain those species in a perfect condition, which collect between the water plants, he used a ]iear-shaped pipette holding 1 liter, having a long and strong, but n.arrow, neck, and on the otlier end, in the pear, an aperture 1 centimeter wide. When, closing the narrow neck and placing the pear end of the vessel in the water, the stopper is suddenly removed, the water will rush into the vessel, carrying with it the small infusoria. It is not possible to catch nearly as many with mull netting, besides the latter is unserviceable lietween the water plants, and it is diflicult to separate the infusoria from it. Dr At Howietoun it is on the weight (one-fiftieth of the living weight) that is determined the food to be given, a method which .appears more scientific and at the same time more practical than that of feeding them without regiird to .ago or development. 
